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Frobenius theorem is one of the two celebrated applications of
character theory of the finite groups. This theorem was proved in
the beginning of the 20st and led many researchers to study Frobe-
nius groups. After long periods of research, people find that Frobe-
nius groups have strong properties, they play an important role in
the character theory of finite groups and have great influences on the
structure of finite groups.
In this paper, we will give further characterizations of Frobenius
groups. In Chapter one, we give some preliminaries, mainly including
some definitions and lemmas. In Chapter two, we introduce some
important properties of Frobenius groups by the abstract group theory.
And in Chapter three, we characterize the Frobenius groups by the
character theory of finite groups.
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0sg_-'`^[lK Lx<_V>-'[
G{BTR/I GWt Sylow−TR P ,[ P ⊆ N j NG(P ) * N,
N { G_TR Paul Flavell[13]  [21]_7K`^l3^[G_V-'[ GQl~>yTR D,W D ⊆ N ,/I D2{ 2-R













LI 2Eq\% Frobeniusg_-'A>v? Frobenius R#hh*qk_S;YFrobenius R G_% N &_1 H _T{-
_/I_%&1j{R G_ Hall-TRWt_ LGj L ≤ N 6% N < L;  Thompson g2 G _ Frobenius % N {$_ Burnside-' Frobenius 1_ sylow- TRn{_1Rj-'_BT
Frobenius1_1n!_{_-'G?R3V,|" Zassenhaus-' [19] > K.sitaram o"_V^l3!-'lgI<_ Frobenius12B2{:Tj{_1_>[R G{q
H '1 N '%_ FrobeniusRIW(1)N Ql~>y_O3TR
M ,u^ H  M −{1}`_Y~{Le_ (2) o ∀h1, h2, h3 ∈ H, 1 6= c ∈M,[ ch1ch2 = ch3, j ∀m ∈ M,mh1mh2 = mh3 .  H _1 [17] >
A.Kh.Zhurtou& V.D.Mazurov-'Bm_ FrobeniusR_S;
1. BT_tOm_ FrobeniusR{B_I%O3
2. O2< 4 _
m_ Frobenius R{B_I%O3
FrobeniusR2*qCh_S;1"t MF:Y'KS; FrobeniusR_>CRCh_Y~ [15]>Arun S.MuktibodhGl   FrobeniusR_V Arun S.Muktibodh ~=gu Con−CosR>[R GQ~>y_,TR N , u^ ∀x ∈ G−N,j xN =
clG(x),?R G' Con−CosRT,gu 2−Con−CosR>[R G W (1)G′x = clG(x), (2)∃a ∈ G u^ G′ = {1}⋃ clG(a). > G′ < G '
G_3*TR? G' 2−Con−CosRN7K`^Gq<V
1. [ G{ 2−Con−CosR |Z(G)| < 2,I[ Z(G) = 1, G{qO3RR'1_ Frobenius R
2. [ G{ 2−Con−CosR/I G{q G′ '%H '1_ FrobeniusR H _1
3. [ G{ 2−Con−CosRI Z(G) = 1, G{ (Zp)r ⋊Zpr−1P FrobeniusR> p'














FrobeniusRI#hh*qk_S;2"_S;&VGJKJ2,u^ Frobenius RBR_&>'lCh_hY[~>yR H 22ifbY~~>yR N `48 G =
N⋊H e FrobeniusR̂ stu/GR_V19367ZassenhausQgB22ifUR_V S.Ebey & K.Sitaram[18] ~
FrobeniusR_VV) Dearguesian?(\GJ)_ Wedderburn g_N-' [26],[27]> Sozutov,A.I and Shunkov,V.P ~ FrobeniusRBtXR&tR Sozutov,V.P[25] ~ FrobeniusRXmBR{Qg5BTR_0 [24]> Popov,A.M and Shunkov,V.P~ FrobeniusRu/ ChernikovR'Ke^l3>? FrobeniusR_Y~ FrobeniusR_S;&ChY~GJK52,FrobeniusRUh_u/e>>^ 'Ch.Fo FrobeniusR_pb*jZ[q\%GlK Frobenius RMR|%_u/jGlK  FrobeniusR_VY [3]>>~p-' FrobeniusR& 2 FrobeniusR_
 D















LI 4g 1 < N G,H ≤ G,NH = G,N ⋂H = {1}.<aE
(1)CG(n) ⊆ N, ∀1 6= n ∈ N ;
(2)CH(n) = 1, ∀1 6= n ∈ N ;
(3)CG(h) ⊆ H, ∀1 6= h ∈ H ;
(4)∀x ∈ G−N, x 
 H >,
Z
(5)∀1 6= h ∈ H,Nh ⊆ clG(h);
(6)H ' G_ Frobenius1))vC|,~))|u/Rl4{V"M_Nf [10]> Isaacs Gl Frobenius R_g [g 6.34]:g N G, ∀x ∈ G, I x 6= 1,j CG(x) ⊆ N , 
(1)∀ϕ ∈ Irr(N),I ϕ 6= 1N ,  IG(ϕ) = N , I ϕG ∈ Irr(G);
(2)∀χ ∈ Irr(G),I N  kerχ, Q ϕ ∈ Irr(N),u^ χ = ϕG.gG FrobeniusR))|%_&hI [2],[4],[8]>,Gg>V (1)_CS-'#,\ >oV (2)_CS^Q-'Ps^[q<Vz( 3.7 g G {BR 1 < N G, <naE
(1)G {q N '%_ Frobenius R
(2)∀χ ∈ Irr(G), N 
 ker(χ), Q ϕ ∈ Irr(N),u^ χ = ϕG;
(3)∀ϕ ∈ Irr(N), ϕ 6= 1N ,j ϕG ∈ Irr(G).`o Frobenius R_))u/>Hh{rR_))
,TR (j>{ Frobenius%)_))2F_9S<|_>1"HhrlR
 Frobenius 1_))2F_9yZaj}e_
8 Frobenius 1_))|u/ Frobenius Rz( 3.8 g G {BR 1 < H < G,q<naE
(1)∀ϕ ∈ Z[Irr(H)]◦,  (ϕG)H = ϕ;
(2)Z[Irr(H)]◦ [ Z[Irr(G)]◦ _Z}e{aj}e
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1 )g1 = 1,Mt[ g1, g2 ∈ G−H ,Ps x = 1,>7W*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H
⋂
Hg = {1}, ∀g ∈ G−H,> (6)	













Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
